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Introduction 

One  of  the  starting  points  of  any  noise 
control  program  is  the  characterization  of 

a/k 

*This  paper  is  a condensed  version  of  AMRL-TR- 
75-40  entitled.  "Development  of  a Uniform  Approach 
to  Characterize  Noise  Impact  on  People”,  which 
was  presented  at  the  40th  Annual  Scientific  Meet- 
ing on  the  Aerospace  Medical  Association,  April 
1975,  San  Francisco,  California. 

The  research  reported  in  this  paper  was  con- 
ducted bv  personnel  of  the  Aerospace  Medical  Re- 


>.C.  ( U.S.A. ) 

the  noise  environment,  a measure  of  the 
noise  exposure  to  indicate  the  severity  of 
the  problem,  how  much  each  noise  source 
contributes  to  the  overall  noise  environment 
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and  how  effective  any  control  action  is  going 
to  be.  Unfortunately,  it  is  already  at  this 
point  that  some  decisions  and  value  judg- 
ments have  to  be  made,  which  are  outside 
the  scientific  domain.  These  judgments  have 
led  to  disagreements  over  the  past  two 
decades  among  scientists  and  various  in- 
terest groups  and  have  delayed  decisions 
and  concerted  actions.  The  problem  is  not 
how  physically  to  measure  the  noise  en- 
vironment. Rather  it  is  how  to  condense  this 
continuously  fluctuating  noise  level — fluc- 
tuating with  respect  to  intensity  and  fre- 
quency composition — into  one  descriptor 
characterizing  the  noise  with  respect  to  its 
effect  on  man.  The  questions  are  obvious: 
What  do  we  mean  by  "effects  of  noise  on 
man”?  Effects  on  hearing?  On  speech  com- 
munication? On  sleep?  On  physiological 
functions?  Or  do  we  mean  the  not  too  well 
defined  annoyance  response  of  people,  where 
even  the  response  of  the  same  individual 
to  the  same  noise  can  change  from  day  to 
day?  This  question  has  to  be  settled  first, 
so  that  a measurable  goal  and  valid  invest- 
ment strategy  for  the  noise  control  program 
can  be  stated. 

At  the  1973  International  Congress  on 
Noise  as  a Public  Health  Problem  1 a re- 
view of  methods  for  the  evaluation  of  noise 
discussed  six  possible  ways  for  the  direct 
measurement  of  noise,  9 measures  to  cal- 
culate the  noise  of  individual  events,  and 
13  measures  to  evaluate  the  severity  of  com- 
munity exposure  to  multiple  events,  the  real 
condition  of  environmental  noise.  It  is  ob- 
vious that  this  situation  has  not  helped  the 
communities,  industries,  government  bodies 
and  lawmakers  concerned  about  noise,  has 
brought  disrepute  to  the  scientific  disci- 
plines involved  and  has  confused  the  issues 
in  the  courtrooms.  In  all  fairness  it  must 
be  said  that  there  was  good  technical  jus- 
tification for  most  of  the  measures  pro- 
posed or  used  and  in  many  cases  the  prac- 
tical differences  between  the  measures  were 
actually  small.  But  in  land-use  planning  or 
aircraft  noise  control  small  differences  in 
the  noise  evaluation  measures  and  in  the 
limit  values  used  can  result  in  large  differ- 
ences in  land  areas  and  millions  of  dollars 
in  cost.  Consequently,  all  efforts  to  standar- 
dize the  noise  evaluation  measure  and  a 
prediction  procedure  were  unsuccessful  be- 
cause of  differing  viewpoints  arid  lack  of 
agreement  on  common  goals. 


In  the  United  States,  it  took  the  Noise 
Control  Act  of  1972  to  overcome  the  dead- 
lock of  this  situation.2  Through  this  Act, 
Congress  declared  a national  policy  "to  pro- 
mote an  environment  for  all  Americans 
free  from  noise  that  jeopardizes  their  pub- 
lic health  and  welfare".  The  Act  established 
the  goal  to  control  environmental  noise  with 
public  health  and  welfare  as  evaluation 
criterion.  Among  other  duties,  the  Con- 
gress directed  the  Environmental  Protection 
Agency  (EPA)  to  publish: 

(a)  "The  scientific  knowledge  most  useful 
in  indicating  the  kind  and  extent  of  all 
identifiable  effects  on  the  public  health  or 
welfare  which  may  be  expected  from  dif- 
fering quantities  and  qualities  of  noise”. 

(b)  "Information  on  the  levels  of  environ- 
mental noise  the  attainment  and  mainte- 
nance of  which  in  defined  areas  under 
various  conditions  are  requisite  to  protect 
the  public  health  and  welfare  with  an  ade- 
quate margin  of  safety". 

(c)  "Implications  of  identifying  and  achiev- 
ing levels  of  cumulative  noise  exposure 
around  airports”. 

In  response  to  these  charges,  the  EPA 
produced  several  reports  5 4 5 with  the  colla- 
boration  of  Federal  Interagency  Task  For- 
ces, the  National  Academy  of  Sciences,  scien- 
tific, industry  and  citizen  representation. 
The  result  had  to  be  a compromise  based 
on  the  best  interpretations  and  extrapola- 
tions of  the  available  knowledge.  The  fol- 
lowing is  a brief  report  on  the  outcome  of 
these  studies. 

The  descriptor 

of  environmental  noise  exposure 

In  relating  the  complex  noise  environ- 
ment of  a population  to  its  health  arid 
welfare,  the  definition  and  characterization 
of  health  and  welfare  by  one  indicator  is 
just  as  difficult  as  the  definition  of  the  en- 
vironment. Health  according  to  the  defini- 
tion of  the  World  Health  Organization  is 
not  the  mere  absence  of  disease  but  total 
physiological  and  psychological  well  being. 
Based  on  this  general  interpretation  of  pub- 
lic health,  the  following  three  well-proven 
effects  of  noise  exposure  on  health,  func- 
tional capacity  and  well-being  were  consi- 
dered: (a)  the  effects  of  noise  on  hearing, 
(b)  the  direct  effects  of  noise  on  speech 
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communication,  (c)  the  effects  of  noise  on 
general  well-being  as  a result  of  interfer- 
ence with  sleep,  relaxation,  speech  commu- 
nication and  other  activities. 

By  singling  out  these  three  categories  of 
health  effects,  the  possibility  of  other  ef- 
fects resulting  in  direct  physical  or  mental 
illnesses  in  small  segments  of  the  overall 
population  will  not  be  completely  ruled  out. 
However,  present  epidemiological  evidence 
as  well  as  hypotheses  based  on  animal  ex- 
periments are  not  strong  enough  to  support 
such  possibilities  for  the  levels  identified 
here.  On  the  contrary,  all  available  evidence 
points  to  the  conclusion  of  a recently  pub- 
lished authoritative  summary'’  that  "if  noise 
control  sufficient  to  protect  persons  from 
ear  damage  and  hearing  loss  were  instituted, 
then  it  is  highly  unlikely  that  the  noises 
of  lower  level  and  duration  resulting  from 
this  effort  would  directly  induce  non-audi- 
tory  disease”. 

For  selecting  the  most  meaningful  and 
practical  descriptor  from  the  10  to  20  avail- 
able options,  the  following  conditions  were 
agreed  upon: 

1.  The  measure  should  be  applicable  to 
the  evaluation  of  noise  in  all  possible  ex- 
posure conditions  oxer  long  periods  of  time. 
It  should  allow  characterization  of  the  noise 
environment  in  fixed  locations  as  well  as 
that  of  individuals  moving  from  place  to 
place. 

2.  The  measure  should  correlate  well 
with  known  effects  of  noise  on  individuals 
and  on  the  public. 

3.  The  measure  should  be  simple,  prac- 
tical, and  accurate.  In  principle,  it  should 
be  useful  for  planning  and  monitoring  as 
well  as  for  enforcement  purposes. 

4.  The  required  measurement  equipment, 
with  standardized  characteristics,  should  be 
commercially  available. 

5.  The  single  measure  ot  noise  at  a given 
location  should  be  predictable,  within  an 
acceptable  tolerance,  from  knowledge  of  the 
physical  events  producing  the  noise. 

6.  The  measure  should  be  closely  related 
to  existing  methods  currently  in  use. 

Based  on  these  ground  rules  two  deci- 
sions were  agreed  upon: 

1.  To  account  for  the  dependence  of 
human  reaction  on  the  frequency  content 
of  the  noise  the  A-weighted  sound  level  was 
selected. 


2.  To  correlate  the  cumulative  long  term 
effects  with  a single  descriptor  led  to  the 
selection  of  the  long-term  average  sound 
level,  called  equivalent  sound  level  (Uq),  as 
the  best  descriptor  for  the  magnitude  of 
environmental  noise.  It  is  the  constant 
sound  level,  which  in  a given  situation  and 
over  the  considered  time  period,  would  ex- 
pose the  ear  to  the  same  amount  of  energy 
as  does  the  actual  time  varying  noise  pat- 
tern. This  concept  has  been  widely  used 
to  relate  individual  and  community  reac- 
tion to  aircraft  and  to  other  noises. 

Consequently,  the  basic  descriptor  for  en- 
vironmental noise  is: 


1 

Lcq=10  loglO  

t2 t, 


I 


t; 

L,u)/I0 

10  dl 
t| 


where  t; — q is  the  time  interval  over  which 
the  levels  are  evaluated. 

This  simple  concept  of  the  equivalent 
sound  level  had  to  be  somewhat  refined 
to  account  for  the  fact  that  the  same  noise 
environment  is  considered  more  disturbing 
or  annoying  during  the  night  than  during 
the  day,  as  revealed  by  most  community 
response  and  public  opinion  surveys.  To 
penalize  nighttime  noise  events  commensu- 
rate with  the  severity  of  disturbance,  a 
weighting  factor  of  10  dB  is  applied  to  all 
nighitime  noises;  i.e.,  nighttime  noises  are 
treated  as  if  they  were  10  dB  noisier  than  •». 

they  actually  are.  The  day-night  weighted 
L«,i24)  is  being  called  the  dav-night  sound 
level  or  L<j„: 

1 La  10  (U+IOJ/IO 

Lj„  = 10  log,0  — [( 15)  ( 10  ) + (9)  ( 10  )] 

24 


with  Lu  and  L„  standing  for  the  daytime 
and  nighttime  sound  levels  respectively. 

The  advantages  of  L,<,  and  Ljn  are  best 
verified  by  showing  that  these  measures 
satisfy  all  six  requirements  listed  above. 

The  Ljn  descriptor  can  be  related  to  and 
can  be  used  to  approximate  most  previously 
used  statistical  descriptions  and  noise  evalu- 
ation schemes  such  as  L|0  or  Lq>,  NEF,  CNR, 
NPL,  etc.5  An  approximate  rule  of  thumb 
for  the  measures  used  in  connection  W'ith 
aircraft  noise  in  the  USA  is: 

Lu,,  = CNEL  = NEF+35  = CNR  — 35 
One  big  advantage  ol  U-q  and  L,i„  over 
most  of  these  other  measures  is  that  thc\ 
can  easily  be  measured  and  monitored  over 
long  time  periods.  Noise  is  described  as 
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PRIMARILY  SMALL  JET  AIRCRAFT 


■Examples  of  NFF  (\oise  Exposure  Forecast)  and  L (dax-night  average  sound  level)  contours 

around  an  airbase. 


noise:  traffic  noise  can  be  compared  to  air- 
craft noise,  to  lavvnmower  noise  and  inter- 
nal noise  in  factories  or  residencies.  The 
noise  from  all  sources  can  be  measured  and 
calculated  as  the  total  environmental  noise 
to  which  individuals  and  the  population  are 
exposed.  And,  after  all,  it  is  this  total  en- 
vironmental noise  exposure  that  leads  to 
the  long-term  cumulative  effects  on  public 
health  and  welfare.  It  is  this  total  noise 
exposure  that  must  be  reduced  if  a noise 
control  program  is  to  be  successful. 

A comparison  of  calculated  noise  con- 
tours around  an  airbase,  Lj„  vs.  NET,  is 
shown  in  figure  1.  In  this  example  the  pure 
tone  correction  contained  in  NEF  extends 
the  exposure  pattern  under  the  flight  path 
only  slightly,  and  the  Lj„  contours,  some- 
what less  affected  bv  atmospheric  attenua- 
tion, extend  the  exposure  pattern  further 
out  to  the  side  of  the  (light  path.  Obviously 
there  is  a difference  in  the  contours  that 
conceivably  can  influence  aircraft  opera- 
tions and  land  use  planning  decisions.  How- 
ever, as  the  example  illustrates,  the  net 
differences  tend  to  equalize.  In  other  words, 
it  is  not  so  that  the  \'EF  procedure  pena- 
lizes aircraft  noise  uniformly  in  all  direc- 
tions as  is  frequently  assumed.  In  general 
these  differences  can  be  considered  small 
when  compared  to  the  uncertainties  and 
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Typical  individual  daily  noise  exposure  pat- 
a factors  worker.  (L„<;4)  ~ Lj„  = 87  dB). 
(From  ref.  5). 


Fig.  3 — Example  of  combined  noise  contours  in  L*>  tor  airport,  highway  and  railroad  traffic.  (Airport. 
Total  annual  operations  15,000,  day/night  ratio  99:1.  Highway  traffic:  35,000  daih  movements,  3500  during 
peak  hours.  4%  trucks.  Railroad  traffic:  6 freight,  4 passenger  trains.  All  during  daytime). 


fota!  daily  noise  exposure  can  be  calculated 
from  his  exposures  at  the  various  places 
he  visits  during  his  daily  living  routine. 

Figure  3 illustrates  how  the  noise  expo- 
sure contours  from  various  sources  can  be 
combined  into  total  noise  exposure  contours 
describing  the  overall  noise  exposure  of 
the  areas.  It  is  easy  to  see  how  this  uni- 
form concept  applies  to  all  types  of  noise 
sources  and  allows  the  evaluation  of  spe- 
cific noise  control  or  planning  measures. 
It  is  this  type  of  descriptor  and  evaluation 
tool,  which  any  noise  control  effort  needs 
to  set  priorities  between  various  measures, 
to  evaluate  cost  effectiveness  and  to  char- 


Fig.  4.— Exposure  of  the  US  population  to  environ- 
mental (outdoor)  noise.  The  number  of  people  per 
decibel  increment  in  level  is  plotted  as  a function 
of  the  outdoor  dav  night  average  sound  level.  The 
contribution  to  the  distribution  curve  from  free- 
way traffic  and  aircraft  noise  is  indicated  sepa- 
rately. The  number  of  people  exposed  to  levels 
above  certain  limits  is  approximate.  (From  Gal 
lowav  and  Eldrcd  7 and  ref.  5). 
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acterize  the  noise  related  environmental  im- 
pact of  specific  contemplated  actions. 

The  average  outdoor  dav-night  sound  le- 
vels to  which  various  percentages  of  the 
US  population  are  exposed  present  a prac- 
tical and  illustrative  measure  in  order  to 
determine  the  magnitude  of  the  national 
noise  problem,  to  establish  goals  and  to 
determine  progress  (Fig.  4).7  The  basic  dis- 
tribution curve  is  primarily  dominated  by 
urban  traffic  noise.  The  change  in  the  dis- 
tribution curve  due  to  aircraft  noise  and 
freeway  noise  is  also  estimated  in  the  graph. 

The  effect  of  noise 
on  public  health  and  welfare 

In  the  course  of  identifying  levels  of 
environmental  noise,  the  attainment  arid 
maintenance  of  which  are  requisite  to  pro- 
tect public  health  and  welfare,  the  EPA  task 
forces  first  established  as  clearly  as  pos- 
sible the  quantitative  knowledge  on  the 
effect  of  noise  on  health.  For  the  three  main 
health  criteria  selected,  namely  noise-in- 
duced hearing  loss,  interference  with  speech 
communication  and  annoyance/complaint 
responses  of  individuals  as  well  as  com- 
munities, this  relationship  will  be  briefly 
reviewed  without  detailed  justification.4  5 

With  respect  to  noise-induced  hearing  loss, 
the  definition  of  “significant  effect  on  hear- 
ing” had  to  be  approached  differently  from 
the  criteria  traditionally  employed  in  in- 
dustrial hearing  conservation  and  compen- 
sation. Traditional  criteria  have  used  the 
averaged  hearing  levels  at  the  frequencies 
500,  1000  and  2000  Hz.  However,  the  evi- 
dence that  frequencies  above  2000  Hz  are 
critical  to  the  understanding  of  speech  in 
life-like  situations  and  that  4000  Hz  is  the 
most  sensitive  frequency  with  respect  to 
noise-induced  hearing  loss,  led  to  the  selec- 
tion as  criterion  lor  safe  exposure:  no  sig- 
nificant effect  on  hearing  level  at  4000  Hz'* 
A significant  effect  on  hearing  was  defined 
as  a change  in  hearing  level  of  less  than 
5 dB.  the  usual  level  of  reproducibility  in 
individuals.  (In  the  past  a "handicap”  for 
individuals  was  usually  defined  by  a 25  dB 
"fence”  for  the  hearing  level  at  the  aver- 
aged frequencies  500,  Id-1'1  and  2000  Hz). 
To  follow  the  intent  of  the  Noise  Control 
Act  virtually  the  entire  population  should 
be  protected  against  the  risk  of  noise-in- 
duced permanent  threshold  shift  (NIPTS). 


A careful  reevaluation  of  all  available  in- 
dustrial noise  studies  resulted  in  the  risk 
graph  of  figure  5.  From  these  data  it  was 
concluded  that  a 40-vear  noise  exposure 
below  an  L,.ql8)  of  approximately  73  dBA 
is  satisfactory  to  protect  practically  the 
entire  population  against  a NIPTS  of  5 dB. 
These  results  from  industrial  exposures 
were  adjusted  by  the  equal  energy  rule  for 
the  fact  that  environmental  noise  exposures 
can  go  on  for  24  hrs  per  day  and  365  days 
per  year  (instead  of  the  8-hr  exposures  on 
250  workdays  per  year  in  the  industrial 
situation).  This  led  to  a correction  in  the 
exposure  level  of  —6.5  dB.  Since  environ- 
mental noise  is  usually  intermittent,  an  in- 
crease of  the  equivalent  level  was  justified 
( +5  dB).  In  summary,  it  was  concluded  that 
keeping  the  yearly  average  of  environmental 
noise  Uqc4)  less  than  approximately  70  dBA, 
should  protect  the  general  population  against 
any  significant  NIPTS  with  an  adequate 
margin  of  safety. 

With  regard  to  noise  interference  with 
human  activity,  good  objective  data  are 
available  on  the  masking  of  speech  sounds 
by  intruding  noise  of  various  levels.  It  ap- 
peared that  100°o  sentence  intelligibility 
was  necessary  for  relaxed  conversation  in 
a typical  living  room  for  all  talker-to-listener 
separation  distances,  in  order  to  protect 
speech  communication  in  a private  home. 
This  is  achieved  at  an  Le,  of  45  dB.  Allow- 
ing for  a typical,  average  sound  level  re- 
duction between  outdoors  and  indoors  of 
15  dB  this  level  translates  into  an  outdoor 
level  of  no  greater  than  L>-q  60  dB  for  resi- 
dential areas  (Fig.  6).  At  this  outdoor  en- 
vironmental noise  level  norma)  conversa- 
tion can  be  conducted  at  distances  of  up 
to  2 meters  with  95°o  sentence  intelligibi- 
lity, a situation  considered  satisfactory  in 
most  outdoor  activities.  Since  the  dav/night 
average 'tioise  level  in  most  areas  with  such 
equivalent  levels  >i.x  approximately  3 dB 
above  the  equivalent  level,  the  outdoor  level 
that  will  assure  adequate  speech  communi- 
cation capability  indoors  as  well  as  outdoors 
is  an  L,in  of  63  dB.  However,  although 
speech  interference  is  one  of  the  primary 
interference  effects  of  noise,  community 
response  studies  over  the  past  20  years  have 
clearly  shown  that  there  are  other  adverse 
effects,  particularly  during  nighttime,  which 
lead  to  annoyance  and  clearly  expressed 
dissatisfaction  with  the  environment.  The 
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EXPOSURE  LEVELS  TO  RESULT  IN  CONSTANT  NIPTS 
VS  PERCENTILES  (FROM  EPA  REPORT) 


'v/PrT''"- 


HEAPING  LEVEL 

NON-NOISE  EXPOSED 
POPULATION  1 60  VRSI 


12  5 10  2 0 3 0 4 0 5 0 6 0 70  8 0 9 0 9 5 9 8 9 9 99.8  99.9  9 9.99 

PERCENTILE 

Fig.  5. — Full  lines  are  curves  of  constant  NIPTS  as  a function  of  40-yr  exposure  level  (left hand  scalel 
and  population  percentile;  dashed  lines  represent  hearing  levels  (righthand  scale)  bv  percentiles  of  a non 
noise-exposed  60  year  old  population.  NIPTS  curves  must  stay  above  and  will  merge  with  normal  hear- 
ing level  curves  (dotted  lines).5 


OUTDOOR  DAY-NIGHT  AVERAGE  SOUND  LEVEL.  Ldn  (dB  ) 


'•Indoors 

( - 15  dB  attenuation) 


Outdoors-—" — 
(Normal  Voice,  2m 
Separation) 


No  Speech  Interference 

100%  indoor 

95%  outdoor  < 


Fig  ft— Minimum  sentence  intelligibility  for  normal  voice  as  a function  of  the  background  day-night 
average  noise  level  (Lm  is  based  on  L.i  + 3).  The  criterion  for  "no  speech  interference"  indoors  in  a 
typical  living  or  bedroom  with  300  cabins  absorption  is  IOO**  sentence  intelligibility  achieved  at  an 
indoor  L.,  • 45  dB.  the  outdoor  criterion  ol  95ni>  sentence  intelligibility  lor  normal  voice  conversation 
with  speaker  to  listener  distance  ol  2tn  is  satished  at  L...  ftO  dB.  The  indoor  and  outdoor  criteria  arc 
satisfied  according  to  the  curves  presented  for  an  outdoor  L.I.  :>63  dB 


RELATIVE  IMPORTANCE  OF  AIRCRAFT  NOISE 
AS  A FACTOR  IN  DISLIKING  AREA  OR  WANTING 
TO  MOVE  (HEATHROW  1st  STUDY) 
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■Summary  of  annoyance/complaint  responses  to  interfering  outdoor  day-night  sound  levels 

{Derived  in  ref.  5). 


condensed  results  of  all  community  noise  greater  than  55  dB  in  residential  areas  as 
studies59  are  shown  in  figure  7.  The  in  the  limit  compatible  with  the  protection  of 

crease  in  annoyance  and  complaint  beha-  public  health  and  welfare  with  an  adequate 
vior  of  individuals,  the  weight  attached  to  margin  of  safety.  Knowing  the  limits  re- 
the  noisiness  of  an  environment  i ' making 
the  decision  to  move  away  and  the  over- 
all community  response  to  the  noise  environ- 
ment can  all  be  expressed  by  one  curve 
as  a function  of  the  dav-night  sound  level. 

Based  on  these  data  an  L,i„  of  55  dB  might 
be  a reasonable  limit,  below  which  noise 
does  not  interfere  significantly  with  human 
activities.  Above  this  level  more  than  l°o 
of  the  population  might  complain  about  the 
noise  and  over  1 7“ <i  might  indicate  to  be 
"highly  annoyed”  bv  the  noise.  Concerted 
community  reaction  might  start  when  the 
Ljn  exceeds  60  cl B.  At  an  L,i„  of  55  dB  aver- 
age indoor  levels  are  approximately  40  dB, 
a level  5 dB  below  the  identified  level  to 
prevent  interference  with  indoor  commu- 
nication. An  indoor  L,in  of  40  dB  is  usually 
coupled  with  a nighttime  level  of  32  dB 
(open  window),  a level  well  consistent  with 
the  limited  data  on  sleep  interference. 

It  was  this  combined  reasoning  which  led 
the  EPA  to  identify  an  outdoor  L,i„  no 


Table  1. — Summary  o'  maximum  noise  levels 
identified  requisite  to  protect  public  health 
and  welfare. 


Hearing  loss 


Outdoor  activity 
interference  and 
annoyance 


Indoor  activity 
interference  and 
annoyance 


level 

Area 

leq.8.  ^ 75118 

Occupational  and  educational  j 
settings 

L«,.24.  ^ 

All  other  areas 

u < 55  dB 
dn  — 

Outdoors  in  residential  arias 
and  farms  and  other  outdoor 
areas  where  people  spend  widely 
varying  amounts  of  time  and 
other  places  in  which  quiet  is 
a basis  for  use. 

7eqi8i  — 55  88 

Outdoor  areas  where  people 
spend  limited  amounts  of  time 
such  as  school  yards,  play- 
grounds etc. 

l.  < 45  dB 
dn  — 

Indoor  residential  areas 

| 

15,18 

Other  indoor  areas  with  human  j 
activities  such  as  schools,  etc 

quired  to  protect  against  undue  health  ef- 
fects, the  EPA  then  identified  the  levels  of 
environmental  noise  needed  to  protect  pub- 
lic health  and  welfare  in  various  areas,  as 
required  by  the  Noise  Control  Act.  A sum- 
mary of  these  limits  is  presented  in  Table  1. 

Application 

The  uniform  descriptor,  coupled  with  the 
identified  levels,  allow  for  the  first  time  a 
quantitative  analysis  of  the  cost  involved 
and  of  the  priorities  to  be  assigned  if  worth- 
while goals  are  to  be  achieved.  The  goal 
is  the  same  for  all  types  of  noises,  wher- 
ever and  whenever  they  operate  and  what- 
ever characteristic  the  noise  source  has: 
to  reduce  the  adverse  health  effects  of  the 
noise.  The  contribution  of  individual  noise 
sources  can  be  calculated,  estimated,  meas- 
ured and  monitored  for  individual  areas 
as  well  as  for  a whole  country,  and  the  cost 
effectiveness  of  various  alternatives  can  be 
evaluated  with  respect  to  source  emission 
or  aircraft  certification  standards,  and  with 
respect  to  highway  or  city  planning.  The 
day-night  average  sound  level  is  also  being 
proposed  a;-  the  uniform  descriptor  for 
documenting  and  quantifying  the  environ- 
mental impact  of  noise  caused  by  any  action 
that  would  change  the  exposure  of  people 
to  noise. 

Use  of  the  common  descriptor  allows  us 
for  the  first  time  to  appreciate  the  task 
at  hand  to  reduce  environmental  noise  be- 
low certain  limits.  Analysis  of  figure  4 in- 
dicated that  for  example  in  the  US  more 
than  half  a million  people  are  living  in  an 
environment  with  an  outdoor  Lj„  above  80 
dB;  1.5%  of  the  US  population  or  3 million 
people  are  exposed  to  an  outdoor  L,i„  of 
75  dB  and  over  15%  are  exposed  to  levels 
over  65  dB.  To  have  the  whole  US  popula- 
tion live  in  noise  environments  that  do  not 
exceed  an  Ljn  of  60  dB,  would  necessitate 
changing  the  noise  environment  and  prob- 
ably the  overall  lifestyle  of  approximately 
30%  of  the  US  population!  These  figures 
make  it  clear  that  the  limits  identified  in 
Table  1 are  long  range  goals  and  that  for 
some  time  to  come  the  noise  levels  asso- 
ciated with  our  industrialized  lifestyle  will 
have  an  effect  on  public  health  and  welfare. 


To  make  this  conclusion  not  too  depressing, 
it  must  be  kept  in  mind  that  the  benefits 
derived  from  the  various  operations  that 
create  the  environmental  noise  were  not 
considered  when  these  limit  levels  were 
identified.  In  many  cases  deleting  those 
benefits  would  have  a more  severe  effect 
on  public  health  than  does  the  noise  con- 
nected with  the  benefit.  However,  too  much 
consolation  from  this  argument  is  not  jus- 
tified. There  is  good  reason  to  conclude 
that  bv  proper  overall  long  range  city  plan- 
ning and  by  emission  standards  and  ex- 
posure controls,  environmental  noise  levels 
at  places  where  people  live  and  work  can 
be  lowered  to  the  identified  goals.  For  work- 
ing toward  such  a goal  a uniform  descrip- 
tor such  as  the  one  discussed  is  absolutely 
essential. 
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